Abstract Laser polishing is presently regarded as one of the enabling technologies hoped to eventually replace the need for time-consuming and error-prone manual polishing operations which are often required by metallic surfaces. During laser polishing, a thin layer of material is being melted as a result of laser irradiation. Since molten metal is characterized by increased relocation capabilities, laser polishing is generally accompanied by a more or less significant decrease in the surface roughness. The primary objective of this study is to present a comprehensive snapshot of the advancements made over more than one decade with respect to theoretical and experimental investigation of laser polishing technology. However, in addition to the usual review of the state-of-theart in the field, the study places an increased emphasis on the finishing performance of the process, defined through the perspective of pre-and postpolishing surface roughness. The implementation of this metric with strong practical implications has revealed that under appropriate process parameters, certain classes of metallic materials can reduce their average surface roughness by more than 80 %, possibly to R a =5 nm. Nonetheless, a more rigorous and fundamental understanding of the intrinsic mechanisms underlying laser polishing remains one of the currently unfulfilled premises toward a wider industrial adoption of the process.
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Introduction
Surface finish is commonly acknowledged as one of the standard quality metrics for mechanical components. The assessment of the surface finish attained through a specific manufacturing process is typically performed through three major indicators namely: (1) topographic quality, (2) functionality, and (3) esthetic properties. Typical definitions of these terms propose strong interdependencies between (1) topographic quality and accuracy, precision, and surface macro/microasperities; (2) surface functionality and tribological, optical and other physical-mechanical properties; and (3) esthetics and visual appearance of the component. While various manufacturing methods were devised to address each of these indicators on an individual basis, polishing is one of the presently available options capable to enhance practically all of them in an efficient and consistent manner.
It is important to point out here that conventional polishing techniques (e.g., manual, mechanical, and chemical) are typically applied in consecutive steps that require intermediate cleaning, and this decreases dramatically the overall productivity of the process. Beyond this, several other factors, including the need for highly qualified personnel, the necessity to enforce extensive measures to prevent the accidental damage of the already polished surface, as well as the limited extent of the automation make these techniques less attractive for manufacturers [1] .
To address these known drawbacks of conventional polishing, the contemporary manufacturing arena has been greatly enriched by the advent of enabling polishing technologies. This rapidly evolving category encompasses laser polishing (LP) as one of the newest thermal energy-based methods to be used to attain highly superior surface finish levels. While it is relatively difficult to pinpoint a specific chronological moment when this technology was invented or at least used for the first time, it can be mentioned here that a relatively similar concept was used at the end of 1980s in a microelectronics-related context [2, 3] .
During LP process, laser beam energy is delivered to workpiece surface in an attempt to remodel its topographic profile through laser-material interactions. While the theoretical foundations of the LP are yet to be fully understood, most researchers tend to agree in principle that the core of the process is formed by its intrinsic remelting mechanism that is essentially caused by the "liquefaction" of a superficial and thin layer of material [4] . Remelting constitutes the predominant mechanism of LP, regardless if performed in its macro-or micropolishing variants. The molten pool of material formed tends then to redistribute around the area adjacent to each initial surface asperity under the multidirectional action of surface tension. As a result, the vast majority of peak-to-valley heights of the surface are reduced after the quick solidification of melted layer and surface asperities are typically reduced in case of correctly executed LP operations (Fig. 1a) , such that important reductions in the surface roughness become apparent (Fig. 1b) regardless if analyzed in one or two dimensions. The 3D effect of LP on surface topography/texture is typically best captured with an optical white light profilometer which is capable to clearly outline the differences between the initial milled surface and the one obtained after polishing (Fig. 1c) . On a macroscropic level, these differences in surface quality often translate in a visible dissimilarity in the reflectivity of the surface (Fig. 1d) . However, it is perhaps important to note here that the complex-and currently difficult to predict-balance of internal forces that are generated during the solidification process could also be responsible for significant degradations in surface quality, an idea which underscores once more the importance of acquiring a better understanding of the internal mechanics of LP.
Laser polishing offers several significant advantages over conventional polishing. First of all, the process can be fully automated without the need for dedicate equipment, since laser head can be installed easily on a wide majority of readily available multi-axis computer numerically controlled (CNC) stages. Regardless if used in a dual (LP and machining) or singular (LP-only) configuration, the superior ability to control all laser beam parameters (i.e., spot size, beam shape, beam orientation, beam energy, etc.) combine with the complete control over the motions of 
